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PREFACE

NEZRO-APEX is the result of a long ,tern research and
development effort by a number of dedicated individuals. The
inspiration, and much of the technical basis evolved from a
sinillar exercise (E.T.R.0.) originally developed by the Environ-
Mental Simulation Laboratory; university of Michigan: In 1966, .

a grant from the Division of Air Pollution Control, U.S. Public
.flealth Service was awarded to the COnEX Research Project, Univer-
sity of SoUthern California., to develop a dynamic tdaching
instrument, METRO-APEX. 'prorkitig in close cooperation, the COMEX
Research Project and the Environmental Simulation Laboratory
successfully developed the initial version of the VETRO-APEX
-exercise in 1971. This computer-based gaping simulation was
desighed to provide a laboratory urban community in which air.

- pollution management trdinees could apply and test the knowledge
and skills gained through conventional educational methods.

tin1:0-MR ha's proven to be highly.idaptable to training 4

programs dealing with the many aspects of air pollution control
including law, management, air quality monitoring, land use

- planning, budget preparation,-citizen participation programs,
state and federal grant procedures, aId political decision-

- making processes. As aotesult, CETRO-APEX is in great demand as
a valuable supplement to university training programs, and in
nany cases is being used as a central curriculum focus. Over 60
-universities have been trained in the use of AETRO-APEX. It
has also been translated into French and Spanishond -is being
used in seven countries outside of the United States.

Based on the success of the initial VETRO-APEX program,
COMEX was awarded a grant from the Control Programs Development
Division of the Environmental Protection Agency to substantially
revise and broaden t0 simulation exercise to encompass the wide
spectrum of environnen:al management issues. This current
version, of which this Manual is a part, was completed in June
1074 and greatly increases the utility,and teaching potential of
the exertise. In this version, the interrelationships among t
air, water and solid waste are demonstrated, the strategics and
options available to players have been broadened, new roles have
been added, the exercise materials have been updated to reflect
the latest technology and nomenclature, and many of the opera-
tional problems associated with the earlier version have been
rectified.

I



1.TR0 -APEK is one of, if 'tot the most complex gaming-
, simulations of anurban area ia use today. Although it was

designed to supplement standard teaching nethods, APEX is far
more than an educational ,tool. It is a communication channel
of a new level--capable of providing both the languages and the
forum for information transfer,between persons and groups with
different educational, and cultural backgrounds as well as differ-
ent perspectives of the urban situation.

ITRO-APEX is composed of two essential components: (1) a
computerized system made up of'a seriesof well-integrated
simulation models linked to a (2) "gamed" environment encom-
passing a series of interactive roles. The computerized system
predicts the changes that occur in several sectors of the urban
system in response to the decisions made by participants in.the
"gamed" environment, decisions made by persons outside the
"gamed!' environment (other actors whose behavior is ,simulated
in the computer), and external pressures on the metropolitan
area (also simulated in the computer).

The County of APEX is run year by year by principti decis-
ion makers performing both the mundane and extraordinary func-
tions of their office in the "gamed" environment. Each cycle or
year is condensed in tine to a three to eight hour session
during which the decision makers'formula,te their yearly policy.
The decisions that emerge out of the "competitive--cooperative"
environment ofothe gaming-.simulation are used as priting inputs
to the computer sinulatidn.. The change in the status of the
Urban area is calculated by the computer and returned to the
decision nakers asthe primary input to the next cycle of action.
Included in the change picture generated by the computer are
selected'social, economic and physical indicators which show the
magnitudes of change in key areas and a newspaper which seryes
as the, focal point of local public opinion.

The key decision nakerg acting in the game& environment
.include an Enviroanental Quality Ageacy with departments .of 'Air
Pollution, Nater Pollution and Solid Uastes; Politicians, Plan-
ners and Administrative Officers, from a Central City and a
County; Land Developers and Ind4strialists from the private
sector; and representatives fro6 the flews edia and Pressure
Grpups. The Politicians* are responsible for the administration
of their respective jurisdicions andofor the formulation and
implementation of various programs to upgrade the social status
of their constituents. The Planners serve as aides to the
Politicians and represent the major long range coordinating
force in the. community. The Environmental Control Officers
are charged iith the task of monitoring and alleviating the
pollution problems. The private business sectors operate to
foster their own interests and frequently those'of the community.
Pressure Groups and Mews Nedia advocate various positions on
community, issues. Generally, each decision maker finds it to
his advantage to coordinate and/or compete with other players
in his efforts to promote his strategies. The METRO-APEX
General Interaction Diagram included here indicates possible
linkages among the roles.

le

t.



I.,

In general, people have great difficulty understanding the
dynamics of a complex systen through .traditional neans. Gaming-
simulation offers pdrticipants' the opportunity to study, work
with, and discuss the structure of such a system and to experi-
ment with intervention strategiespdesigned to change that struc-
ture. When used as a teaching device,.the strength of a gaming-
simulation suchas METRO -APEX lies in the opportunity afforded
participants for involvement in the system. When compared with
the passive observation of, the .systen offered by traditional
ethods,.this approach has had great success.
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History I

The first settlers of APEX CbUnty were farm fanilies emigrating fron
New England and :,ew Yoyk State lieginning about 1330. During the ..

viddle of the nipeteenth century, Gernanil.nigrants continued, the
-settlement patterns of established dispersed family farms. Incone
to, pay for the necessary imports of products-from the East was
derived primarily from the production of farm crops and, more im-
portantly, timber. '&1411 matket towns, often containing milling
facilities, developed between 1820.and 1860. At the sane. time,
the County was organized as a unit ofegovernment by the,State, and
the basic network of roads was 'completed.

. L
.

.
. . ,

The najor impetus for the later developneni of the Central
City. as a regional center was its selection as,the statedcapitol in
1047. The nation's first.land-E;rant university was established east .

of the Centrral.City in 1855, further enhancing. its growth. Centiil
City was incorporated in 1889 and the Suburb, in which'the university
was located, was incorporated in 1910` The University'S control of
a large block of land was to exercise profound influence on the
future physical pattern-of developnent. Much of ',the logical develop-
ment corridor outward ftom the City was preenpted by this facility.

. ..

Stea' irailroads were first built into APEX County beginning in

\
the 1860's. ho

c4
e small market-milling communities with stops and

depots on the 1 lines began tea assume a greater importance:than
the small communities away from the lines. The impact of the
railroads on the snail communities can be seen from the Eoilowing
description of Central City: -

c
. \

, .

By the year 1.063, the City...was a'bustlipg, urban'
center. Early accounts tell us that, at that time,.
the City included eleven churches, five ilotels,:two
flouring nillso.three tanneries,' two. brewerito, three
saw mills, two Saqh and blind factories, threb iron
foundries, two printing offices, several brick yards,
and a large number of mechanic, shops.* i

Although growing, it, should be noted that manufacturing was still
minimal. Exports were dominated by agricultural and timbdr products,
and nest other production was for local consumption only.
0

ge

*Tri-County Regional,Commission, "History of the Tri-County Region,"
Inforknation Report 7', updated. pp. 24-25.

r
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Beginning in perhaps 1880, factories producing goods to be
exported out qf the region were built in the area,-fostered by the
completion of railroad ties with the rest of the country. These
*factories, mainly Built near railroad depots, stimulated the migration
of factory-worker families into the region. flost'of these far-;14e ),
settled near the factories wherp they were empldyed, addin
to the growth of the towns near the railroad'. Just befor. tOrn
.of.the century the introduction oftthe automobile industry into k
Central.Citx_gave the final impetus needed to make.Central City )
into the dominant_comMun4y in the County. Beginning about the
same time .electric interurban railways were extended from Central,
City to the north,, east and west, allowing many workers from the
'newlindustries in the City to move further away from their place of
employment.

By the,1920's, automobiles had become.read.ly available and
Weit.use was encouraged-rby the paving of most of thee roads in the
County. 'Those who had formerly lived fairly close to,the interurban
system began to be dispersed throughout larger'areas'and to settle
in Lower density neighborhoods. -k.Until about 1930, most new develop-
.rlent was found in the filling-in of the Central City and Suburb.
Although the growth of inalUstrial and bureduCtaticlu ctions proceeded
,in..the Central City and the rea adjacent to_it, toreore outlying
townships.remained, and to s me still remain, predominantly.
-agricultyral. The growing bOnization which has occurred more
recently in these fringe eas has been priniarily stimulated by the
construction cf the inter Late'expressway system beginniqg in the
1950's.

The interst a highway freeway system in APEX,CoUnty is shown
on the 'map at the en f this chapter. One major expressway cones
from the southeast, swe ps around the southern and western fringes
of the City and leaves he County from its northwestern corner. A
second.expressway cones up from the south,, intersects the first and
continues northward into the Suburb. It is anticipated that in
the future this expressway will be continued northwards, then swing
west to finish an expressway loop around the City (dashed line).

(

re
In addition to the airport, major transportation into and

out of APEX County is proVided by rail (primarily freight) and
expressway. The attached map,outlines the routes of the three rail
lines, which generally follow the river,Valleys and intersect In
Analysis Area 8.

A local ArEX bus line serves the Central City, with some
gervice extended into the, Suburb and nearby areas of the County.

Host travel in APEX is currently by private auteime le. There
are approximately 2.1 people per registered automobile in AP
This.amounts to approximately one billion automobile miles per
year. The automobile is the cause of substantial congestion,
property damage, death and air pollution in APEX. Further infor-
mation about the contribution of the automobile to pollution can
be obtained from the Air Pollution-COhtrol- Officer.

13
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The automobile represents an immense financial burden to owners,
political jurisdictions, employers and commercial establishments. 4,

Taxes to expand and maintain the rpad network are constantly expan-
ding. Vast areas of land are required for parking.' At the-same time,
bus ridership is decreasing.

Political Jurisdictions .

In. the METRO-APEX game, the County is composed of ,four autonomous
jurisdictions: The Central City, Suburb, 'Townsh'ip 1 and Township /.
The County has been further divided into 29 "Analysis Areas", each
resembling a census'tract. The Central City comprisesAnalysis Areas
1 throUgh 13; the Suburb, AA's 17 through 19; Township 1, to the west,
contains AA's. 23 through 28 andeTownship 2, to the east, contains
AA's 14-16, ZO-22 and 29. (See map). : In addition to analysis areas,
the Central City is politically divided into Wards:

Ward 1 -- AA's 1-4
Ward 2 -- AA's 5-3
Ward 3 -- AA's 9-13

Each Ward is theeelectoral district for one of the'three City Council
seats represented in !the game., Thb County government (Board of
Supery isors) is comprised of members elected from the Suburb, from
the TOwnsfpips, -from the County-at-large and the Central City-at-large.

'

The City Council and County Board of Supervisors are the only
two local governmental units actively presented in the game. Other
local governments, including the s"chocil-Moards, are simulated. In
some cases, City and County governments have Farallel functions';
e.g. therboth provide police services, plannirg and capital improve-
ments. The County however, has area-wide.respfinsibility for three
major services not provided by the City government: public health,
welfare and pollution control. In these three areas, County actions,
directly affect Untral C y residents as well as residents in the
outlying areas. Both the m icipal and Cbunty governments derive
theirprimary financial suppo tifrom the same tax bise--real property.
County property taxes are paid/by land-owner$, inolddition to property
taxes collected by the municipal government and the school board in
each political jurisdiction.

,-
' Data provided to players in the game are nearly always given by
analysis area--this is also the smallest unit of scale in referring
to to Lions; that it, a project or house or industry is located in
"Analysis Area X7 rather than on a partictilar street or a particular
intersection. Characteristtcs of each individual analysis area, ,

including the socio-economil:composition of the residents and'the
proportions of land area devoted to particular land uses, may be
found in the Planners data.
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, .

A few analysis' areas are almost completely hacterized by one
or two major features which are often referred to throughout play.
These major features are giiren in the following list, with th 'r
analysis areas indicated:

Central Business District (CBD) -- nearly all of Analy is
Area 8

State Capitol -- Analys &s Area 8

Ghetto -- Analysis' Area 4 and Analysis Area 8

Univelsity -- Analysis Aree19 (all)
,

.

"Best" residential areas -- Anilysis Areas 9 (all) and
17 (most)

These f atures are not only unique in the County but they also .e
'\dominatce theanalytis areas in which they are loc ted; in the game

they are likely to be referred to as location; in themselves, with
no'further locational explanation given.

4 ,---

A list.of other important man-made features of the County, and
their locations, is given later in,this chapter. \

* A.

Geography and Climate

APEX County is located nearly at
northern State, some 85 miles northwest
politan areas in the United Stites. The
extending roughly 320 §quare miles, is q
part adequately drained for agriculture.

he center of
f one of the
once heavily
ite flat and

\

an industrialized(
largest metro-.
forested land,
for the. most

The Great River, a majoewatercou se in the State, enters the
County from the south in Analysis Area 2 meanders north and west,
then back to the east and north as it pa$ses through Analysis Area
8. There it is joined by the Red Oak Ritter, which comes in from the
east. The enlarged Great River exits frOm the County in Analysis
Area 26, from which it continues west foi some 85 miles before
emptying in to the Great Lakes. Major drainage of the,C6unt7 is
'through theGreat River system.

Just before it empties into the Great River, the Red Oak Rivet -

-it joined by Sycamore Creek, which wanderls up from the southeast.
Much of the area in Analysis. Areas 11 an4 13, near this creek, is
low and somewhat marshy, not ideal for heavy development. The
other major marshy area in the County is in Analysis Area 14, to
the northeast in Townthip 2. There are also several.,small'lakes in
this analysis area and quite a large State Park. The largest lake

15
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c

in the County is located fn Analysii Area 16. This was a primary
recreation area in the early part of this century but is less ideal
now, due to heavy pollution loads and deteriorating shoreline develop-
ment. There are small creeks which wander through many analysis areas
in the County. The.only other river of any significant size, however,
is Looking Glass River; which runs east and west through the northern .

portion of the County, primarily in AnalysisjAreas 28 and 29.

The climate of APEX County is' temperJte, with summer tempera-
. tures averaging about 70 degrees and winter temperatures which

average about 25 degrees. There is an annual rainfall of roughly
41 inches, with heavy snows,to be expected primarily in the

. months of January and February. Prevailing grinds are yesterly,
swinging-to the southwest in summer and'northwest in Vinter.

Major Public Pacilities

As might be expected, the Central City and Suburb are significan
ly better endowed with public capital improvements than are the
Townships. The following list includes the most important public
structires in the County, and indicates under whose jurisdiction
they ate operated and where they ark located: 4

Airport (County) -- AA 29, just outside the City limits. The
Airport has three runways and a terminal
of 27,000 square feet. Two commercial
airlines serve the County through this
airport;. cargo and general aviation are
'also served.

Boys Training School (State) -- AA 7.644".

City Hall -- AA 6. This is au old structure, built 80
years ago and considered a scandai. A
more central, location has'bee sen for
the hew CitY. Hall under construe On in
AA' 8.

.

\i

Community Centers (City) -- AA's 2, 4, 7, 8, 10, 13. These are
mostly old houses purchased by the City to
house neighborhood meetings ndthe
operation.of special.progranS.

Communit Centers Township Halls) AA's 14 (2), 24, 27) 29.

Community College (County) -- 8. The facility is currently
housed in an old library and elementary
school.

Ti



County Building -- AA 8, This includes all(County offices
and the meeting rooms for the County Board
of Supervisors.

iCounty Court House -- AA 8, adjaaent to County offices.

Fire Stations :.(City) -- AA's 2, 3, 4, 5; 6, 8 (2), 11, 12.

Fire Stations (Townships) -- AA's 20,,23, 25. These are modest
stations housing limited Volun-
teers provide firefighting manpower.

HosP&tal (County) -- AA- 7. This was built in 1912 and was ex-
panded in 1922, 1942, and 1960. It contains
362 beds, including a 35-bed tuberculosis
wing, and'caters primarily to the indigent.
There are three private hospitals in the
County with an additional 650,beds.

Library (City) -- AA 8. This is an old doiontown building.
There are .branch likcriei in AA's 11, 5, 11,
12 (2), 13. a

Library (Suburb) -- AA 18:

Sewage Treatment Plant (City) -- AA 2. This plant provides
both primary and secondary treatment and
has a capacity of 34 million gallons per
day. It currently averbges 22
gallons daily.

Sewage Treat ent Plant (Suburb) -- AA 19. This plantprovidos
primary sewage treatment, with a capacity
of 12 millio. gallons per day; it currently
handels an tirerage of 6.75 milliontgallons
daily.

Sheriff Station County) AA 8. This is attached to the
ounty Building.

Water Treatment Plant (City) -- AA 8. Water for the City is
derived from the Great River as it exits
from Analysis Area 8. Capfcity is 42
million gallons,per day, with the average
daily flow currently being 22 million
gallons. Treatment'includes filtration,
purification, flouridation and lime soften-
ing.

Water. treatment ,'Plant (Suburb) -- AA 19. The Suburb is water iS
drawn, from thk Red Oak River as it enters-

4 AA 19. Capatity is p million gallons. daily,

`A.
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) with current average flow being 2.5 million
gallops per day. Treatment includes

,e------/

chlorination, fluoridation ancFziolite
softening. .

Zoo (City) -- AA 7.

(
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Industry and the Economy

Major employment in APEX County is provided by the State Capitol
Complex, the University and a automobile. astemblly plant, located
in Analysis Area 4. While State Government is a stable, slow-growing
industiy, the University, typical of "research and develdpvent"
operations elsewhere, is growing at a very 'rapid rate. Th, automo-
bile plat exhibits characteristics Similar to any large manufacturing
operation, fluctuating considerably in response to the national
business cycle.

In addition to these "big three" employers, there is a host of
industries supplying parts to the automobile industry, as well as
independent/industries exportinig goods which have no relitionship
to autos' '(A map and listing of-the major industries in the County
.are found on the following two pages.) These include the seven. 4---

gamed industries:

Industry 1 -- Shear Power Company '

Industry 2 -- People's Pulp Plant
Industry 3 -- Rusty's Iron Foundry
Industry 4 -- Gestalt Malt 'Brewery ;)

. Industry 4 -- Caesar's Rendering Plot
Industry 6 -- Dusty Rhodes Cement ,

Industry 7 -- Schick Cannery

Members of the population of APEXCounty constitute a work
force of about1101,400,people, nearly'half of them employed by the
major "exporting" industries previously mentioned,. About 9% of.
total County employment i" found in lighlier industry and 41% in

commercial and service activities for th'e resident population.
The greatst concentration of manufacturing employment is, as
expected, found in the Central City. The highest proportion of white
collat workers is in the Suburb, due to the predominance of the
University as an employer there. Id the futute, it is probable
that more and more new industrial growth and employment will occur
in outlying areas, particularly among firms requiring significant
amounts of land for their plants.

\,

\population

Within the physical andpolitical environment described in the

L
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preceding pages resides a population of some 227,000 persons, atiny,
fraction of whom are represe.ited in METRO-APEX as players. The re-
mainder of the population is simulated by the computer in the game.
About 63% of the :population resides in the 1Qentral,City,.10% in the
'Suburb and'the remainder in the two Townships.

Only about 9.2% of the County's populition is black; however,
viVually all of this population is found in the Central City, of
whiCh 14.4% of the, total population is black, primarily in Ward IA
where the number 61 non-white household's approathes 38%. The only
other significant ethnic minority is found in a Nexican-AmeTican
come nity in the east-central portion of the city.

For purposes of the game, the population of APEX County-has-
' been divided into five "household types", each representing different

occupations and educational achievements, life-styles, voting habits
and consumption behavior. These will be-described briefly here;\
more detailed information about each may be found'in the Glossary

Household type 1 is a combination of upper and `upper- middle
'.1\1. class families whose head .of household are likely to be employed in

the professions inOusiness'management. Household type 2 ds typical
iddle class, octupations usually clerical and lower-revdl.public

service-areas. Household type 3 includes very low white-collar
workers and skilled craftsmen and shop foremen, the latter two
dominately. While members of household types 1 and 2 have atten
college, some with advaued degrees, household type 3 members are
typically high school graduates. In, outlying areas, farmers are
included in this latter type. In household type 4 are )found semi-
skIlled workers and non-domestic service workers., Usually household
heads have not completed high school, and while many household type

-. 4's are homeowners, the value of their housing is quite low.f House-
hold:type 5 includes laborers, domestic workers and the unemployed,
with a large number of the elderly. A majority of these households
live in rental wilts of low value.

Initially, about 17.5( of the'County population is found in
household type 1, 16% in household type 2 and 27% in type 3;.about
32% is of household type 4 and 7.5% fall.
The ousehold composition of a particular nalysis area, and of an

I to household type 5.

e ire jurisdiction, will affect significantly the demand for both,
p lic and private goods and services. It will also affect voting
behavior on financial issues and in elections.

4



List of Major Industries

f

1. Shedr Power Company (A.A.8)
2, People's Pult Plant (A.A. 2)
3. Rusty's Iron Foundry (A.A. 5) .

.4. Gestalt Malt Brewery (A.A. 27)
5. Caesar's Rendering Plant (A.A. 12)
6. Dusty Rhodes Cement Company (A.A. 23)
7. Schick Cannery (A.A. 3)
8. Municipal Incinerator (A.A. 10)
9. Humpty.Dump (A.A. 15)
10. .Flies Dump (A.A. 26)
H. Auto Assembly Abel (A.A. 4)
12. Auto Assembly 'Baker (A.A. 4),
13. Auto 'Assembly Charlie (A.A. 6)
14. Wolverine Forging Plant (IVA. 7)
15. Finch's.Forging Plant (A.A. 6) 1

16. Smithy's Forging Plant (A.A. 2)
17. Ahead Forging'Plant (A.A. 6)-
18. Wordy Printing, Company (A.A.6)
1?. Bogus Printing Company (A.A. 6)
20. '.Boylan's Fertilizer (A.A. 2)
2t. Peter's Water Heaters (A A; 7)
22. Tar Heel Asphalt Paving A.A. 8
23. Concrete Batching '(A.A. 12)
24. Spartan Galvanizing Cqmpanyt(A.A. 81
25. Monkey Brass'Merting Company (A.A. 9)
26. Trojan Varnish Manufacturing (A.A. 10)
27. Hannah Peed 'and Grain (A.A. 1)
28. LaRue Soap and'Oetergent (A.4.. 1)

ft

29. Acme Dry Cleaning (A.A. 4)
30 Trojan Dry Cleaning (A.A. 7)
31. Losten Foundry -- Iron (A.A. 5)
32,, Dusty's Cement Products (A.A. 3)
33. Rembrants lendering-(A.A. 2Z)
34. Wiffenpooi Fertilizer (A.A. 1)
35. 'SaintlAndre-ASphalt Paving (A.A.. 15)
.36. 4riental Concrete Batching (A.A. 20)
37. Daily Journal Printing (A.A.7)
.38.. Wer Body Assembly (A.A. 3)
39. Academic Feed and Grain. (A.A. 13)
40. Spotless Dry Cleaning (A.A. 11)

O

44,
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Chapter 2

GLOSSARY AND REFERENCE TERMS

'ABATEMENT

Abatement is the reduction of pollutant emissionsfrom arsource
or sources.

AEROBIC /

A process taking place in the presence of oxygen; or a state
of liquid containing free dissolved oxygen.

-1 AIR POL,UTION

Air pollution is the presence in the outdoof air of substances
which, "then present in a sufficient quantity or over a period
of tine, can cause an undesirable effect upon man, property,
or the environment.

. AIR POLLUTION REGULATIONS

Air pollution regulations are legal constraints on pollutant
emissions, production processes, or control systems. State
regulations and County regulations are enforceable by legal
sanctions, while recommendationg are not. e

,

AIR UALITX (See NATIONAL AMBIENT AIR_QVALITY STANDARDS)

Air qt lity refers to the 'pollution concentration characteristics
of the atmosphere or alhbient air- in a given area. It is
us4ally stated in terms of the levels of concentration of.
spcific pollutants, in micrograms of pollutant per cubic
meter of air-Gigm/m5) (See CONCENTRATION).,

.

Air Quality Goals are expressions of desirable maximum pol- f .

lutant concentrations to be achieved through pollution
'control program. .

N

Air Quality Criteria - The basic medical and technical infor-,
mation which farms the ra onalization fron which Air 'Quality

:4
Standards are set. This information is published-for each
major pollutant by EPA i

/

Air Quality, Criteria Documents.

Air Quality Standards- are quantitatively- specified maximum
levels of pollutant concentrations or dosages, as more precise
statements of air quality goals.
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'AIR QUALITY CONTROL REGION

One of the approximately 250 geographic areas covering the
United States- which form the basis units for Or pollution'
control activities. These areas were designated by EPA (with
the states) and are based on.consideratiOns of climate, meteor-
ology, topography, urbanization and other factors affecting air
quality.

ALERT STAGES

Alert Stages refer to critical levels of concentration or dosage
signaling potential disastrous pollution effects and requiring
emergency abatement and control measures,

ANAEROBIC

A process taking place in the absence of oxygen; or a state of
liquid containing no free dissolved oxygeh.

ANALYSIS AREA (A.A.)

Analysis areas are used as the primary areal reference uniLs
forithe data and issues throughout the game.. The County is
divided into a number of analysis areas, each'of which is the
approximate size of several census tracts. The analysis areas
included in the five jurisdictions.ar#e as follows:

'Jurisdiction 1-- Central City: Ward 1 = AA 1 through AA 4
Ward 2.= AA S through AA 8
Ward 3 = AA 9 through AA 13

'Jurisdiction 2-- Suburb: AA 17, through. AA 19

Jurisdiction 3-t- Township 1: AA 23 through AA 28

Jurisdiction 4-- TowAship 2: AA's 14-16, 20-22, 29

Jurisdiction 5-- County: AA's 1-29
.

APEX Analysis Area Map'

ANNUAL WAGE .

This is the'tnnual cst to the Industrialist of elle worker and
is an average of the various rates-of pay applicable to the.
different types of workers in the firm. The applicable average
Wage rate for each firm is reported in the. Industrialist's
rintout each, cycle under cost factors. This wage rate may be
subject tar negotiations with the labor representative and this,
new negotiated wage,r,ate will supercede the rate Gfound under
ebst factors on his-pOfttout.,

0
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ASSESSED VALUE

Assessed value is the valud'assigned to real estate property,
for purposes of assessing taxes owed to each of the jurisdictior
County and school' districts. Governments are required by law
to' maintain fin assessed, value of 50% of market value for propert
in their jurisdiction, although this requirement is often not
met. (E.g.I if a residential property is valued on the market
at $20,000, its assessed value is $1(000.) (See STATE
EQUALIZED VALUE)

2,9

$

BACKGROUND LEVEL

The amount of pollutants'due to natural sources such as marsh?
gas,'pollen, conifer hydrocarbons and dust. .

P

BOARD OF DIRECTORS,

Each Industrialist acts as a Plant Manager-and is responsible
to the Board of Directors of his plant for his decisions and
actions. The Board has the ultimate decision-making power in
plant affairs and may approve, .amend or reject the manager's
fiscal policy proposal.. The Board also sets the amount of
dividends to..be paid to the stockholders.

BONDING

I

Bonding is the process of incurring public debt to finance

1
some,capital improvement project. It is a device used-to ex,-
tend the incidence of costs over a long period of time, rather
than have costs met out of Current revenues while the project
is under construction. Politicians may issue two kinds of bond:'
general obligation bonds'and revenue bonds. These differ in
three respect's: (1) the need for voter concurrence, (2) how
they areyaid off, and (3) the kinds of projects for which they
are appropriate. Before Politicians may float general obligati(
bonds to finance projects,voters must approve this action in
a referendum. There is a State-imposed limit on the indebtednes
that a jurisdiction may incur through general obligation bonds.
The amount of additional bonded indebtedness that can 6e,spught
is indicated in the Politician's output as "$ Limit on Next G.O.
Bond Sought". (See DEBT RETIREMENT lor the process of financinf
general obligation bonds.)

Revenue bonds are notsubpitted to a referendum and are appropr-
iate only' for particular projects. (Projects for which they may
be used are noted in the Project List.) They are paid off throt
fees collected for the service provided by the fdeility, rather
than by taxes.
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CAPITA PLANT INDEX (C.P.I.)

The capital plant index is a ratio of,the'present dollar value
of public capital facilities (sewers, water lines, streets,
parks and miscellaneous public holdings) to population ecjuiva.r
lents. This number reflects the load imposed on ?acilities by
residents, employees and clients, and this is considered an
indication of the relative level of-adequacy of these facilites.
Present dollar value is calculated.each cycle on the basis of
depreciated value of existing facilities plus new facilites.
(FiCilities depreciate at abOut 5% of original value per year.)
(See POPULATION EQUIVALENT.)

CASH CARRYOVER

This is the'cash reserve which an Industrialist or Developer
carries over, to the next cycle after making all his expenditdre
'including those for capital plant. It repreSonts uncommited
funds, which the player is free to use in the next cycle.

CASH TRANSFER

A cash transfer is used for loans or'gifts of cash between
players when the reason for the exchange is unspecified.
Revenues made, or expenditures incurred, through au exchange
of cash between either the Government, Industrialist, or Dev-
eloper, are recorded in the, budget section of their printout.
nen`applicaple, cash transfers are also used to co!!! the cosi,
of. television time and newspaper articles. 4-

. CLEAN AIR ACT AMENDMENTS (OF 197P

(Se LEGAL REFERENCE MANUAL.)

COLLECTI011/DISPOSAL STUDY

Studies of municipal house-to-house refuse collectibn using
combinations of different truck types, ore* sizes, container
locationi, transfer stations and dispos 1 sites to letermine
the capital and operating costs of alt'e rnative systems.

COLLOIDAL PARTICLES

Very fine particles of material in fluid suspension;. particles
will not settle out and can pass through a, semipermeable membra'

COMBUSTION

Combustion is the process of burning..

I

04'
AO)
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CONCENTRATION

ConCentration is the ratio of pollutants to effluent gases or
ambient air, measured in micrograms perkubic meter (MG/cubic
meter) as a weight to volume ratio. Data on mean concentration
per quarter, concentration on worst day, and number of days
above a specified concentration can be obtained by the APCO,
through the installation and operation of monitoring stations.

CONTAtlINANT

(See POLLUTANT)

CONTROL EFFICIENCY

Control efficiency refers to the ratio of the amount of a
pollutant removed from effluent gases by a control device to
the total amount of pollutant without control.

CONTROL STRATEGY

A comprehensive plan designed to control or'reduce the level
of a pel-tant or pollutants in the enloronment.

CONTROL SYSTEM

Control system refers to equipment and/or procedures intended
to reduce the amount of a pollutant, or pollutants, in effluent
gases. Each gamed, industrial firm has a limited set of control
system options for each production process and combustion process

DEBT RETIREMENT (Debt Service)

Debt retirement, or debt service, is a term used to describe
the process of paying off long-term general obligation bonds
sold by public agencies. Debt retirement is a budget category
of the Politician which includes expenditures for both principal
and interest on general obligation bonds. Financing of these
expenditures may be with either normal millage or debt retirement
millage.

DEMOLITION COSTS (Clearance Costs)

A demolition cost of 5% of the assessed value of developed
PROPERTY must be paid when developed land is rezoned.

DENSITY

In residential areas, density is the term used to express the
number of dwelling units per acre of land. In APEX County ar
different density is associated with each of the five residential
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development types, vith the lowest density found in land use
category n-1 and the highest in category n-2.

The table on the following page expresses housing density in
housing units per acre, and in acres per housing unit.

DEPRECIATION ALLOWANCE

Each cycle, the total value of industrial capital facilities,
(building and equipment) depreciates at 8%. A tax credit of.596
of the capital value of these abilities is allowed the Indus-
trialist to compensate for this depreciation. The amount is
deducted before Federal and State income taxes are paid. The
Industrialist may. claim any part of his maximum allowancb; any
portion of the allowance not taken will accumulate. The maximum
depreciation allowance is listed under cost factors in the
Industrialist's printout.

DtVELOPdENT TYPES AND.COSTS

A. Residential

In APEX County there are various leveV of cost and density
associated with different qualities and sizes of housing which
may be built by Developers. These costs are for structures,
exclusive of land and site improvepents.

Single Family
Three different development-cost levels are applicable to APEX
County single - family housing units, ranging from the highest
construction cost of $40,000 (designated as R-1) to the lowest
cost housing, built at $15,000 per unit (designated as R-3).
Any one of these types nay be built on land which, when vacant,
is zoned R.

multiple Family
Units of two different cost levels, H-1 and H-2 are available
for construction of multi-family housinrin APEX County. The
highest cost per unit, for N-1, is $30,000 and the loisie,st, for
-2, is $12;000. Either of these types may be constructed on

vacant land zoned

Residential Development Cqsts Per Unit

I I I I I r
I R-1 I R-2 I R-3 I \N-1 I N-2 .I

I I I I k I I

I I I f I I

I $40,000 I $22,500 I a5,000 I $30,000 I $12,000 I
I I I I I I

c.
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1.4 .714 Ell .286 5.6 '.179 71.2 .089 21.0 .048

2.4 .410 6.0 .167 9.6 9.104 19.2 MI 36.0 .028

3 2.0 .500 5.0 .200 8.0 16.0 .063 30.0 .033

4 2.8 .357ni .143re .089 11,111 .045 42.0

2.1 .476 5.25 .190 8.4 .119 16.8 .060. 31.5 .032

1.6 .625 4.0 .250 6.4 . 56 12.8 .078 24.0 .042

2.5 .400 6.25 .160 10.0 .1 211.0 .050 .027

MB8 3.0 lell 7.5 .133 12.0 ,.083 24.0 Inill 45.0

Illi1.2

10 2.5

.833 3.0 .333 4,S .208 9.6 .304 18.0 .056

.400 um .160 10.0 MN 20.0 .050 1111111 .027

11 .0 1.0001/III .400 4.0 .250 8.0 IBM 15.0 .067

11/1 1.0 1.000 .400 4.0 .250 8.0 Mil 15.0 .067

1111:

In
in

1.0

.5

1.000 2.5 .400 4.0' .250. 8.0 MINI 15.0 .067

2.000 1.25 .800 2.0 .500 4.0 111111111/111 .133

pm
.083

.6 1:667' 1.5 .667 2.4 gem .208 9.0

16 .8 Em 2.0 .500 3.2 es 6.4 .156 12.0

17 1.2 .833 3.0 111111111111 :208 9.6 .104 IRE .056

2,3 .435 5.75 MEI .9.2 .109 ,18.4 .054 c,34.5 .029

3.0 .133 32.0 .083 24.0 .042 45.0 .022

20 .8 1.250 EMI .500 3.2 111,11 6.4 .156 12.0 .083

21 .5 2.000 1.25 v.800 2.0 .500 4.0 .250 7.5 .133

1111

24

1111111111

26

.4 flei 1.0 1.000 1.6 :625 III/11 .313 '6.0 67

11111 1.429 MIMI 2.8 .357 5.6 .179 10.5 11095

.3

.3

3.333 INI 1.333 1.2 111,111,111111111111111111101111

.625 3.2 IMO 6.0 .1672.500

3.3331111/111111,11111/111111

1.0 1.000. 1.6

2.4 .417 4.5 .222

In.6 1.667 1.5 .667 2.4 .417 4.8 .208 9.0 .111

III

29.

.3 3.333 IIIIII 1.333 1.2 .833 2.4 4.5 .222.

.5 2.000 1.25 .800 2.0 .500 4.0 .250 7.5 '.133
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B. Commercial -
A..

1

Two types of commercial land use are allowable in APEX
County. TheSe relate to local neighborhood shopping
facilities-and tá regionally-oriented commercial and
se vice facilities. Both may be built only on zoning
cat gory "Commercial" land. Each is developed-on a cost-
per-acre basis, as follows: L

Commercial Development Costs by Type

I I I

I, . CL 1 CR . I

I I I

T---- I I

I $100,000 i $125,000 I

I I. I

C. Industrial

Endogenousiindustrfal development permitted Developers in
APEX County is do a per-acre basis, the cost being 000,000
per acre. Zoning category I land nay be ,developed into this
land use.

(See ZONING CATEGORY.)

DOSAGE

I The accumulated exposure oT a person, plant, Materials, etc.,
to a particular concentration of pollutant for a specified
period of tiere.

DUMP

A site whey, uncontrolled disposal of solid wasteroccurs.
r`

EFFLUENT

An effluent is a gaseous or liquid discharge or emission.

EFFLUENT SAMPLES

An effluent sample is an outflow Nater sample
and analysis which provides d to on seven water pollutant para-
meters. A sample nay be ordered by the Water Quality i.iina-
ger and is taken at the source specified by the WQ.
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ELITE OPINION POLL (E.O.P.)

ihe Elite Opinion Poll calls for a vote of all game players
on. certain major policy issues in the community. These
issues appear as headlines in the METRO-APEX NEWS, which
ask for either a deciding or advisory vote. The results
of the Poll affect public officials' chances of reelection,
as well as the probability of passage of general referenda,
specific bond issues and special village requests.

EMERGENCY EPISODE

An air pollutiod incident in which high concentration of
pollutant(s) occur in the ambient air contributing to a
significant increasc in illness or death.

EMISSIONS
L.)

Emissions are pollutants in effluent or exhaust gases wh)h
re released into the air.

EMISSION FACTORS

Emission Factors are estimates which can be used to approx-
imate the rate of emissions of specific pollutants from
generalized sources.

EMISSION INVENTORY

A compilation of the rate of pollution emissions in a given
area by source type,

EMISSION MEASUREMENT

Air pollution emissions are measured in pounds per hour for
particulates, sulfur dioxide (SO2), carbon monoxide (CO),
nitrogen oxides (N04., and hydrocarbons (RC); in Ringelmann
number for smoke; and in Stinkilmann number.for odor. The
emissions measured are of specific pollutants from specific
sources.

EMISSION RATE

Emission rate refers to the amount of pollutant emitted per
unit of time or throughput. Maximum allowable emisons will be
specified in pounds per hour (or pounds per 1000 you ds of
process rate) if they refer to emission rates.

EMISSIONS SOURCE

An emission source. is the origin 'of some specific air
pollutants. In the game there are several gamed point

4 sources, about thirty non-gamed point ources, plus motor
vehicles and space heating as line and area sources, re-
spectively.
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ylVIRONNENTAL STATMENTI

The results of a study which iJontifies and e,J'aluates th
adverse or beneficial.enviroal(:-tal effects of pursuing a

*-proposed action, pursuing an alternat,ive action or- not
pursuing the proposed action. (

EXOFIRI! (EXOGENOUS FIRM) 1

An Exofirm is an industry or bureaucratic firm that depends
primarily upoimarkets outside the local area for its growth
and vitality. These firms are usually classified as EXofirms.
on the basis of theirbeing net importers of dollars'and net
exporters of products',dr services to these outside markets.
Jobs created by Exofirm growth spur additional grOwth
households and jobs oriented to the local market. (Exofiims
are also often referred to as basic firms).
In APEX County, Exofirms locate in industrial and office
zoning categories. Periodically, the newspaper will note
the opportunity for Developers or Industrialists to invest,
in a speculative way, in the entry of new Exdfirms into the
metropolitan area, with a variable probability of success
attached to such investments. Occasionally, these Exofirms

\require rezoning of land and/or installation of special capital
improvements. Requirements for such special public action
and requests for private investment will be noted in the
newspaper announcement of the firm's interestin locating
in the area.

FEDERAL WATER POLLUTION CONTROL ACT AMENDMENTS OF 1972

(See LEGAL REFERENCE MANUAL)
O

FUEL RATE

The amount of fuel consumed by each industry per unit of
time is specifier'. in tons/hours for coal, in barrels
(bbl) /hour for oil, in'thousand cubic feed (MCF)/hour for
natural gas, and in megawatts (IMO for.electricityl

FUEL TYPE
1ff

The fuel types for industry include: low-grade coal (Lo-
Coal), high-grade i,oal (Hi-Coal), low grade oil (Lo-Dil),
high-grade oil (Hi Oil), natural gas, and electricity.
The fuel option fbr each plant is listed in the Industrial-
ist's printout. The fuel grade refers inversely to the air
pollution potential of the burining fuel, i.e., Lo-Grade
has higher pollution potential, and i-Grade fuels have low
pollution potential.

32
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GARBAGE

The food waste portion of solid waste.

I

HAZARDOUS AIR POLLUTANTS. V 4,
0 t Air pollutants not covered by the Air Quality Standards

but which, inEPA's judgement, "ma' cause, or contribute to,
/ an increase -in mortality or --- serious illness." These
pollutants generally are toxic substances such as mercury,

;-,cadmium, asbestos and beryllium.

HAZARDOUS WASTE

(See "SOLID WASTE TYPE")

HOUSEHOLD/COMERCIAL REFUSE

(See "SOLID WASTE TYPE") '

HOUSEHOLD TYPES

The five household types used in APEX County are characteri-
zations of families belonging to fairly homogenemit socio-
economic groups. These characterizations reflect life
style, political involvement and voting habits, general,

/ consumption behavior and preference for public goods.
There is substantial overlap of income levels for all status
groupings; hence income, alone, is a weak indicator for
characterizing households.

Household_Type 1 -- is upper class.and upper-middle class
combined.. Occupations of the heads of households are:
professionals, technical workers, managers," officials, and
proprietors. One-half of the family income levels are in
excess of $15,000 and the other half are in the $10,000-
$15,000 range. Value of housing is in excess of $20,000,
and if they, rent, rentals are over $150 per month. This
is, the group which is most concentrated in residential

. locations. Education of the head of the household is at
least college graduate, often with post-graduate study.
Interest group membership for this household type is
found in the Business Community and Effec/ive Government
,Grobps.

Household Type II -- is the typical middle-class household
in which the head of households occupation is clerical, sales,
or kindred types. Income of the family is primarily in the
$7,000-$10,000 range. Education of the head of the house-
hold is some college or at least high schedl graduation.

4
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Housiq value is primarily in the S15,000-$25 00 ngel,
and gross rentals would usually be from ,',100 per
month, hough they may be somewgt lower. Interest group
'affilitions for this type are with the Effective uovernment
Groups on thb one hand, apd with the Right-wing Conservatives
n the other.
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Household Type III -- the most numerous and widely-4strib-
uted of the five types is charactefized by a mixed mkmber-
ship Of very low income white'collar workers, skilled
craftsmen, and foremen, though the latter two predominate.
In the outlying areas, farmers<fall into this category.
Family 'income is primarily in the $S,000-$9,000 range.
The head of the household's education is typically high.
school graduation. Housing value is usually in the $12,000-
420,000 range and rentals are from S80-$125 per month.
Veritber6 Of this group are apt to belong to the Labor Vote and/
or the Right-wing Conservative interest groups.

Household Type IV -- is composed of semi-skilled workers,
industry operatives and non-household service workers, such
as waiters, barbers and parking-lot attendants. Family in-
come is in the lower.portion of the.$4,000-$7,000 range.
'Housing values. range from $10,000 to $14,000 with gross
rentals being $70 to $90 per month. Education of the head
of household is usually 9 to, 11 years. Interest group
membership for this household type is found in the Labor

'Note and among the Civil Rights Groups.

Household Type V -- is the lowest straturi of society, and
heads of households are laborers or household service work-
ers. The vast majority of the area's unemployment are of
this type and roughly half of all members are elderly and
retired. Family income is less than :35,000 annually and
the value of housing is less than $1 ,600, with rentals
primarily $50-S75 pelf month. Heads 4f households have
usually not been educatedteyond the eigth grade. Member-
ship in interest groups ilefound in the Labor Vote and
Civil Rights Groups.

Political involvement of the five household types declines
from Type I (the highest) to Type V, the latter being

. generally apathetic. Likewise,, concern with government
operation and provision of public services is highest in
Type I households and declines steadily through Type V

The five household types will tend .to demand housing of
the five residential development types according to the
following percentages:

)4

4
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Household Type I

Household Type III --

Household tYpe,IV-

Household Type II

Household Type V

IMPLEMENTATION PLAN

2-12

50% will choose R-1; 30% R-2Nand
20% 1,-1

20% will Ohoose.housing in each of
the five development type;

lb% prefer-R-1; 30% prefer R-2; .

20% choose R-3; 25% take M-1, and
15% N-2 .

-20% will choose R-2; 40% R-3;
10% H-1, and 30% M.:2

-- 40% will be in R-3; 60% in N-2

Under the 1910 Clean Air Act, each state must prepare and
have approved by EPA an Implementation Plan which details
the methods, strategies and timetable which the state and
its jurisdictions will employ to meet and maintain the
Air Quality Standards within the control region(s) within
its jurisdiction.

IMPROVEMENT COSTS

Improvement costs are fees to prepare raw land for develop-
ment, including bdivision costs, sever and water connect-

drainage gin:111.g.
InclrchaitTe;eglIddVol:jr en costs all land

structures. For residential property, improvement costs
are on a per unit basis as follows:

I.
I\ R-1. I -R,-2 I R-3 I M-1 I M-2

, I

I $1,000 I $300 I $'700 I $600 I $400 r

For commercial and local industrial land uses, improvement.
costs are on a per acre basis; for each the fee is $5,000
per acre.

These fees are automatically applied to all land on which
the Developer builds.

ve
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INTEREST GROUPS
(

.

,,

In APEX Cpunty there are 5 major political interest groups
that take stands on public policy issues and have a sig-
nificant intact upon voting behavior: The more extreme
the position assumed by one of these interest groups (as

Andicated On a scale of +4 to -4), the greater will be'
the voter turnout surrounding any particular referenda or

(election. Each of these interest groups derive their
constituency from among two or nore of the "Household Types"
),See HOUSEHOLD TYPES)

,
.

.

I. CI'IIL RIGHTkGROUPS: The f ilntation of these groups
is primarily tows issues such as fair employment, neigh.,
borhood improvement, and problems that affect minorities.
Their leadership is drawn from the elite liberals or the
ghetto activists, their membership from the lower social
strata. Their mode of operation is typically plei4c pro-
test and deMonstrations centered around a very s ific
policy issue or community problem, and their influence
'on the system as a whole is moderate. .,-

',2. EFFECTIVE gpVERNENT GROUPS: Are overwhelmingly middle
class, composed primarily of professional people, a large
percentage Of them women. These groups are interested in
a wide range 'of issues, on which they exert moderate influ-
ence. their orAion is towards governmental efficiency and
towards community growth and image:

.. ..

3. BUSINESS COIRIUNITY: Draws from the whole ringe of
commercial and mercantileifinterests, as well as some from.
the professional areas seEh as law, engineering and
medicine; The business community exerts the highest degree
of power of all politically oriented interest groups;
(their interest is directed primarily at community image,
growth, and "BOOSTERISI1". '

4.

--)4. LABOR VOTE: Are more conservative locally than nation-
ally and exhibit some divergency between craft unions and
industrial unions, the former being more conservative. The

. labor vote exert moderate influence on a range of issues
somewhat less broad than those of interest to the "Effective
Government Groups". The conservatisn of the labor vote is
especially apparent in the opposition of some of its con-
stituency to public spending for social welfare.

5. RIGHT-WING CONSERVATIATES: Draws its membership primarily
from people who resist change and advocate conserving the
"tradittions of Americanism--God and Country." They are
generally against social change, increases in government
influence in local affairs and public spending on social
programs.- Since thesegroupsdo not advocate change, they
usually only become actively involved in public issues as a
reaction to public programs proposed by other groups.
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OTEREST RATE

The cost of borrowpfig money will vary for the Industrialists
and Developers according to both their credit rating and the
length of the loan, i.e., how many years will be taken to
repay it. The maximum number of years on any loan by an
Industrialistvdt Developer is 20 years. Applicable interest
rates as follows:

I I Credit .ating I

I Years to Repay I-A-I I A- I A-3 I

I 1-2 I 4% 6% I 8% I

I I I I

I I I ' I I

I

I

. 3-5 I 6% 3% - I 12% I

I I I

I 6-10 I 3% I 12% I 16% I

I I I I I

I- 11 -20 I 12% I 16% 120% I

I I I I I
---f-----

.

The cost of borrowing money for governmental agencies,the
interest rate on bonds, will vary according tothe credit
rating of the jurisdiction, and will differ between general ,

obligation and revenue bonds. 'Since revenue bonds are not
backed by governmental taxing power they are riskier and
therefore carry higher interest rates than general obligation
bonds. As a jurisdiction's credit rating falls'from A-1 to
A-3, the interest Tate on general obligation bonds will
increase from 4.5% to 6%.

INVERSION

A layer of air trapped near the ground by a layer of warmer
air above it.

ISSUE

Issue is used to refer to a problem situation presented to
players in the tIETRO-APEX NEWS. Following each issue are
two to four alternatives one of which must be selected by
the player.

(See...ELITE OPINION POLL)

JURISDICTION

Jurisdiction refers to one of the political units in APEX
County. Abbreviations used'in the game are:

3.7

I



(Jurisdiction 1) CC -
(Jurisdiction 2) SUB
(Jurisdiction 3) 7W 1 -
(Jurisdiction 4) TU 2
(Jurisdiction 5) Co -

. ,
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Central City
- Suburb
Township 1

- Township 2
County

(See ANALYSIS AREA.)

LAND USE

Land use is aterm used to refer to the spatial distribution
of City and rural functions--its residential communities or
living areas, its industrial, commercial and retail business
districtssor major work areas and its agricultural, institu-
tional and leisu e time functions.

(See DEVELOPHE1 TYPE and ZONING CATEGORY.)

LEACIIATE

Water moving vertically through the soil of a 4ndfill that
may become contaiminated from the waste material in the fill.

tIAXIU PRODUCTION CAPACITY

This is the maximum number of units which can be produced
by a gamed industry in a cycle, with the plant and equip-
ment in existence during that cycle. Maximum'capacity may
be increased by making capital expenditures for building
and equipment. aew productive capacity becomes available
only in the cycle following that in which *money is budgeted
for plant expansion.

PROBABLE NUMBER PER .100 ml (HPN/100 ml)

A measure of the amount'of coliform organisms per unit
volume. By using quantities of sample varying in geometric
series i.e., 0.01, 0.1, 1.0 milliliters, and by applying the
usual test for coliform organisms, it is possible to deter-
mine a statistical estimate or "most probable number" of
coliform organisms per 100 ml of water.

;ICROGRANS PER CUBIC METER

The weight of a substance in 1/1,000,000 of a gram contain-
ed in one cubic meter of volume.

MILLAGE

Village is the tax rate, in mills, which is applied to
State equalized property) value to generate property taxes
revenue. One mill is equal to a $1 charge on each $1000
of value, or one tenth of one percent of the State equal-
ized value. There are three types of millage:

o
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A. Normal Operating 7:illaae is determined by local
raiticians and is app? led to ,staadard operating
costs of government by State and local law -- the
local limit can never be higher than the limit
set by the State.

B. S ecial i;jellaile, which is not subject to State and
ocal 'nits, cans be used for financing special

programs. It must be voted and passed on.ln a
referenduri. 0

,

C. Debt Retirement is not subject to the State
and local limits but it can be used for retiring
general'obligation bonds. This millage requires a
favorable vote in a referendum.

Total millage is the sun of operating millage, any special
millages and the debt retirement millages which may be
in effect (luring the year.

LILLIGRMSPER LITER (mg/1)

Ileight per unit volume. For water effluents, mtlligrams
per liter is used to,express the concentration in terms
of the weight in nilligrans of a dissolved or spspended
pollutant in one liter of water.

MONITORING STATION

A monitoring station is a facility that houses air quality
monitoring equipment for measurement of ambient air quality.
Oae air qtrnlity monitoring station may be installed and
operated in -any analysis area. .The pollutants measured at
each monitoring station are:

Particulates, SO2, co, NOx, and Hydrocarbons

Each pollutant is measured by different type of monitoring
equipment.

(See AIR QUALITY)

NATIONAL ANIIENT AIR QUALITY STANDARDS

$

EPAlhas set Primary and Secondary Air Quality Standards
.which are, the maximum concentration of air pollutants
allowable by federal law. Primary Standards are based on
protection of the public healthana are to be achieved as
a first priority. Secondary Standards are based on the
public welfare and will be achieved as a second priority.

NATIONAL ENVIROATAL POLTq ACT (NEPA)

(See LEGAL REFERENCE IIANUAL)
ei

ti
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OFF GASSES
, .

,Gasses arising from landfills or ther solid waste conver-
.

.

sion (such-as thermal) operations and `'leaving the site of
generation.

7'

PLAI&D UNIT DEVELOPMENT

A planned unit development is an allocation of density to
a development site such that the overall density meetsthe
zoning requirements, but within the site certain areas may
be of a higher concentration than those other developments
around this site. This allows the Developer more flexi-
bility in designing planned neighborhoods.

(See DIMITY)

PLANT INSPECTION

A plant inspection is an "on-site" examination of production
and pollution control equipment, processes and 1-1rocedures.
Plant inspections ordered by the APCO will provide him with
information -on ne production processes; production capacity;
fuel and.process rates; control systems; smoke code
(Ringelmann nuriber); and odor code (Stinkelnann number)
for each process of.a specific gamed or non-gamed emission
source.

PLANT /1ANAGER

The player in the'role of Industrialist is acting as a
Plant Manager.'

(See BOARD OF DIRECTORS.)

POLLUTANTS

Air Pollution:

(1) Particulates: particulate matter is any material (except
unconibined water) which exists in a finely divided form
as a liquid or solid at standard conditions.

(2) Sulfur Dioxide (S02), is a pungent colorless gas
which is commonly emitted from the, combustion of
sulfur containing compounds, especially fuels such
as coal and fuel oil. .Sul r dioxide can also be
emitted from chemical pro ss plants, metal process
plants and trash burnin incinerators.
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(3) Carbon i:onoxide (CO) is a colorless, odorless,-very
.toxic gaseous product of the incomplete combustion of
common fuels. It can also be generated by metabolic
processes and the partial oxidation of carbon-cont'in-
ing compounds such as limestone. Carbon monoxide
adversely affects human respiration by interferring
with the body's ability to assimilate oxygen.

(4) Oxides of nitrogen (NW() are formed when oxygen and
nitrogen are heated to .a high temperature. Suffic-
ientl/ high temperature to produce significant amounts
of NOx are normally only reached in modern efficient
combustion.processes such as electric power plants
and automobile engines. Oxides of nitrogen in com-
bination with hydrocarbons and sunlight are major
constituents of photochemical smog.

(5) Hydrocarbons (HC) are compounds containing cAbinat-
ions of hydrogen and carbon. Gaseous hydrocarbon
air pollutants are most commonly emitted from the
incomplete combusion of fuels such as gasoline, coal.,
oil and gas from the production, handling and e
ation of gasoline, paint thinners, solvents, c.
ydrocarbons along with oxides of nitrogen' and sun-
light are important in the generation of photochemical
smog.

!later Pollution:
.

(1) Biological-Oxygen Demand - B.O.D. is the amount of
oxygen needed by any polluted water or sewage to
allow micro-organizms to consume the suspended and
dissolved biodegradable organic material found in
the liquid under a.esobic conditions.

(2) Coliform Bacteria - Micro-organisms found in sewage
serving as the indicator of bacterial contamination
in water quality.

(3) Dissolved Oxygen (D.0.) is the amount of oxygen found
and available for biochemical activity with a given
volume of water (mg./1.). The saturation point is
dependent upon temperature, chemical characteristics
of the water, and barometric pressure.

(4) Nutrients - Nutrients are phospate;, nitrates, nitro-
gen and phosphorus released as waste from certain
industries or produced from agricultural and mTban
runoff.

(5) Thermal Pollution - The increase in temperature of
surface waters as a result of the use of these
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waters for cooling purposes by industry or public
facilities. The heat accelerates biological processes
in the stream, resulting in reduction of oxygen
content of the water.

(6) Total Dissolved Solids--(t:NS.) - The mot4tt of solids,
dissolved in a given volume of water mg./1).

POPULATION EQUIVALENT

The population equivalent is a means o rting (a)
residents, and (b) employees and clien y industries and
commercial facilities into a standard mt...sute of the demand
placed on such public capital facilities as siewers, streets,
and water supply. The population equivalent of an area
(analysis area or jurisdiction) is computed as follows:

P.E.= gota householdsj+[43 x all employees of commerce
and industry]

For use of population equivalents in APEX County, see
CAPITAL PLANT INDEX.

'PROCESS RATE

Process rate refers to the amount of materials proqcssed by
an Industrialist per unit time. The measure is specified
in tons, pounds., barrels, per minute, per hour, etc.

A

PRODUCTION LEVEL

This is probably the key item determined by an Industrialist
each cycle. It is the number of units bf a product his
plant will f,loduce in that cycle. The Industrialist is
free to set his production at any level he chooses, as long
as the figure he sets does not exceed his maximum production
capacity.

PRODUCTION PROCESS

A production process is a definable part of the overall
production system of a given firm. Each gamed industrial
firm may have up to five production processes, while each
non-gamed industrial firm is assumed to have only one process.

PROMPT SCRAP

Wastes that are recy.led for direct reuse without entering
the solid waste strea.,.

J.
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QUASI-PUBLIC LAND

This is land owned by tax-exempt organizations such as
churches and fraternal organizations. Such land includes
church buildings and schools, cemeteries and such miscellan-
eous buildings as Elks lodges, etc.

REACH

A reach is a generally homogeneous segment of a river or
stream. Often in water quality management typical measure-
ments of water quality from any point in the reach are
used as representativd of the entire reach.

REFERRNDUM

A referendum is a vote of the (simulated) population of a
jurisdiction on some issue presented to the pqople by the
Politician. Host usually referenda are called to approve
(or reject) a general obligation bond issue or a request
for special village, although they may be called to approve
some legislative matter, such as open housing.

REFUSE

A term applied broadly to mixed solid waste including food
waste, trash, street sweepings, and non-toxic' solid industrial
wastes.

REZONING APPLICATION FEE

The rezoning application fee is a charge of $100, which
is assessed for each rezoning request submitted by a
Developer or Industrialist. It is included in that player's
financial statement for the next cycle.

RINGELNANN NUMBER

The Ringelmann Number is a scale for measuring the plackness
of smoke fumes and is equivalent to the opacity. yingelmann
Numbers and opacities are used for specifying allowable
smoke emissions (Ringelmann for black and opacity for other
colorsl, #0 = zero opacity 1 = 200, #2 = 400, #3 = 60%,
#4 = 6%, #5 = 1000. In APEX Counts', all smoke readings are
reported as Rinalmann Numbers.

SALVAGE.
The recovery for reuse of any valuable conponent from the
solid waste stream.

',cc)
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SANITARY LANDFILL

An operation where solid waste is deposited in the ground
,in a controlled manner. The waste is compacted' when deliver-
ed and covered dailY. APEX County can have three' lasses of
sanitary lan lls. (See below.)

SANITARY LANDFILL -- Class I

A site where disposal of toxic or hazardous industrial
waste (solid.waste type 1) is permitted due to the geology
and soil characteristics. Solid waste type 2 and 3 may
be deposited in this class site.

SANITARY LANDFILLClass II

A site where only non-toxic or non-hazardous waste may be
deposited. These sites receive primarily mixed municipal
refuse (solid waste type 2). Solid waste type 3 may also
be deposited in this class site.

SANITARY LANDFILLClass III

A site where only solid fill (solid waste type 3) may be
deposited.

SEWAGE.TREATENT LEVELS

Primary Treatment - A series of mechanical treatment pro-
cesses including screening and sedimentation, which removes
most of the floations and suspended solids found in sewage,
but which have a limited effect on colloidal and dissolved
material.

Secondary Treatment - A series of biochemical, chemical,
and/or mechanical processes which remove, oxidize or
stabilize nonsetteable, colloidal, and dissolved organic
matttr following primayy.treatment.

Tertiary Treatment - Any sewage treatment process that has
the capability to remove over ninty-nine percent of the
pollutants in sewage if it follows secondary treatment.

SOIL PERMEABILITY

A measurement of the water porosity of soil; soil porosity
measured in gallons per day of water which will be absorbed
by one square foot of soil surface.
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/ SOIL SURVEY 1

t$

- \
An engineering/geological survey of an analysis area which
.provides data on the water table level, soil type, and soil
permeability. These parameters'are important criteria to,
determine the suitability of an A.A. for Class I, II, or III
sanitary land fills.

SOIL TYPE
4

Three predominent soil types are found in APEX County- -

clay, sand or gravel.

SOLID WASTE

Any waste that can be handled as a solid rather than a
liquid:

SOLID WASTE DISPOSAL

. The end point of solid waste handling; may include open
dumps, sanitary land fills, incinerators, composting, haul-
ing out of APEX County by contract, salvage and recycle, etc.

SOLID WASTE SOURCES L

Solid wastes are generated from various sources as --

Household - Solid waste from residences.

Commercial - Solid wastes derived from non-industrial
commercial operation.

Industrial - Wastes produced as a result of manufacturing
or related industrial operation.

Municipal - Mixed Household and Commercial waste that may
aFfiiiriome street cleaning wastes and industrial solid
wastes.

-,..
.

4

Agricultural - Wastes derived from basic crop or animal
operation including waste vegetables, minerals and animal
manure.

SOLID WASTE TYPE

APEX County solid wastes re specified as one of three
/following types- -

S.W. Type 1 - Hazardous Wastes; includes sewage sludge,
pesticides, industrial chemicals, etc., (Only small
quantities of high toxic wastes and radioactive wastes
are generated in APEX County and these are not included
in Type 1 wastes.) -. ,...2

i
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S.W. Type 2 - Household/Commercial,Refuse; includes trash,
rubbish, garbage and decompostble organic refuse from
commercial and household operations picked up by regular
route collection.

S.W. Type 3 - Solid Fill; includes bulky non-water soluable,
non - decomposable inert solids from municipal and industrial
operations,, demolition, etc. Examples are earth, rock,
gravel, concrete, asphalt paving fragments, clay, glass,
and rubber products.

Industrial wastes are distributed among the above three
categories depending upon the characteristics of the
particular waste.

SOURCE TYPES. (AIR POLLUTION) 4

Point Source - A stationary source of pollution which has
the potential of emitting a substantial amount of pollut-
ant(s) such as a factory or power plant.

Line Source - A moving source of pollutants such as automo-
biles, buses, trains, and aircraft.

Area Sources - The sum of numerous widespread small
ary pollution sources as the space heaters in buildings.

Indirect or Complex Source - Stationary facilities or
developments which indirectly generate substantial pollution
by means of, activity associated with them (such as vehicle
traffic generated by shopping centers, sports complexes,
airpotts, etc.)_.

STAIDARDSOF PERFOMANCE

Direct- imitations of pollutant emissions from certain
types of high pollution sources (power plants, etc.) set
by EPA and/or the states.

spILL:guALfuo VALUE

State equalization is a process designed to even out
differences in assessment practices among political
jurisdictions. The state equalization factor applied
to each jurisdiction's assessed value may thus be
different. The state equalized value for a jurisdiction,
reached by applying the factor to local assessed value,
is the base on which millage is levied to generate
property tax revenues.

4'

4
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STIpKELMANN NUMBER

The'Stinkelmann Number is a scale (de oped in APEX County)
for measuring odor emissions, and fo ecifying maximum
allowable odor emissions. Numbers range from 0-5, covering
least to worst odor levels, respectively.

TAX RATE

See IIILLAGE

TRANSFER STATION

Site at which wastes are transferred from small compacter
vehicles to larger.long distance transport vehicles.

TRASH

The non-food, non-putrescible fraction of solid waste.

UNIT COSTS

The costs to the Industrialist of operating his plant are
calculated, for each production component, except labor,
on the basis of the amount and cost of each component
required to produce one unit of the product. These unit
costs apply to fuel, administrative overhead, inventory,
and raw materials.

Fuel Cost applies to the fuel required to produce each
Industrialist's product and will be different for each
fuel type.

General Administrative Costs include all overhead expend-
itures, other than salaries, involved in production.

Inventory Carrying Costs must be paid to store product
inventory from one cycle to the next. This cost excludes
taxes on inventory.

Materials Costs include all raw material required to
produce the product, except fuel.

The unit costs for each of these components which are
applicable for a particular Industrialist for the next
year are included in that player's output.

UNIT SALES PRICE

This is the price, which an Industrialist sets each cycle,
at which he will sell a unit of product. Each Indus-
trialist except the power plant la complete control over
price; although the number of units he actually sells
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will be dependenton the relationship of his price to
supply-demand conditions in the general market, and to
the current average industry-wide price (reported for the
last three years in the Industrialist's output).

WATER QUALITY SAMPLES

A water quality sample is a water sample and analysis
providittg data on seven water pollutant parameters.
The water quality manager may order water samples and
designate the location from which they are to be taken.

WATER TABLE LEVEL

The distance'from the surface of the ground to the under-
. lying ground water level.

ZONING CATEGORY

Zoning categories apply only to vacant land for APEX County.
Each of the six zoning-categories may be developed into
one or more types of land use:

Zoning

FROM TO

Category Developed Land use Typels)

(1) R Single-family
residential

(1) R-1 (low density, 'high cost)
(2) R-2 (med. density, med. cost)
(3) R-3 (high density, low cost)

(2) - Multiple-family
residential

(4) M-1 (low density, high cost)
(5) M-2 (med. density, low cost)

Conmercial (6) CL (Commercial-Local)
(7) CR (Commercial-Regional)

(4) I - Industrial (8) IL (Loal industry)
(9) IX (Exogenous industry)

(5) 0 - Office (10) 0 (Exogenous office)

(6) A - Agricultural (11) A (Active farming)
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Chapter 3

PLAViNEWS I:01 DESCRIPTIN

Today, in our complex and expandin urban environment, the
Planner must be more than a designer of he physical elements of
an urban area; more than a zoning admini rator. The Planner .)

must be a participant in an urban system d concern himself
with the broader environmental needs of ur n.residents.

The Planner must consider the utilizati n of the land; the
generation of revenue through an adequate tax base the relative
placement of residential, industrial, commerci 1 recreational
areas, and the provision of adequate modes of access atong them.
He must also be aware of the quality of the air' and water and the
disposition of solid, wastes, the safety of the streets, availa-
bility.of educational facilities, etc. In short, the Planner must
be concerned with the total Quality of Life and the Human Environ-
ment.

Host important, the Planner must understand the process of
..public policy decision-making in his community. This knowledge
gives the Planner the ability to plan for continuous, ongoing
community development, rather than end-state planning, which is
doomed to failure.

The decision-making process in APEX County, as in 'the real
world, is as varied as the individuals who assume the key roles.
Va ious complex and powerful constraints may frustrate the Planner,
ch llenging his beliefs and vapes, as well as influencing the
de .sions he makes. Such forebs may ultimately require the se-
lection of trade-offs and alternatives which may be difficult to
accept. Hany of the Planner's decisions take the form either
a recommendation or the response to an inquiry from the oliticians-
by.whom he is employed. In such an advisory capacity, P anners
often face a crossfire of demands.

The Developers nay pressure for modification of lam use
plans in order to increase profits; Politicians 'hay dem d the
Planners support politically motivated programs, that y not
really meet community needs; Industrifalists and Envi mental
Quality Officers will frequently be in conflict, Planners
recommendations may affect the final decis ; itizens Groups will
seek support and assistance in the solution of a wide variety of
human, social and economic problems. Hany of these requests may
he frivilous or of narrow interest and be difficult to,place in
a context of "total community needs." Thus, while,not an elected
civil official, flit.. Planner actually operates in a highly political
atmosphere.
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The Planner must assimilate a variety of often complex infor-
mation inputs, both from the computer and from the game players,
including indicators of patterns of growth, concentration, move-
ment, and individual and multi-organizational needs'of the urban
system. The data will often challenge the Planner's ability to
assimilate, to interpret, to fornulate.conclusions, and do so in
tine constraints that dolObt permit detailed or systematic analysis.
The role is structured only to the extent of the nature of the data
available; the potential expansion of the role is thus limited only
by the boundaries of a rlayer's creativity, involvement, and commit-
ment.

In APEX County, Central City Planners have primary responsi-
ibility only within.the city limits. County Planners, on the other
hand, have responsibility for all County-wide facilities, such as the
airport, County Hospital, the Sheriff's Department, and major
existing solid waste disposal sites. The degree of coordination
between the two planning offices, including the possibility of
creating a Regional Planning%Office having general jurisdiction in
all APEX County, will be up to the individual-players. This would
require the final approval of the elected officials involved.

A substantial amount of the County Planner's activities will
center around the preparation of a list of recommended Capital
Improvement Projects. If implemented by the Politicians, these
projects could consume the major part of the County's budget and
thereby have a strong influence on determining public policy.
The infrastructure of roads, sewers and water service developed
under these projects can, in large part, define the quantity and
quality of change that an area is likely to undergo.

The Capital Improvement Program is prepared by the Planner
for one cycle (year) in advance of the current cycle. TIlsin
Cycle 2, he is preparing capital budget recommendationsWirehiill
be presented to the Politicians in C cle 3. The recommendations
wi appear on the o itician s printout. The Planner should be pre-
pared to provide supporting arguments for his proposals when the
Politician is drawing up his Capital Budget. If the Planner's
interpretations of future needs were accurate, his recommendations
should still be supportiv . If, in 'light of changes which occured
during the preceding year, the Planner wishes to make changes in the
projects themselves, or in the priority which.he assigns to then, he
may do so before presenting his program to the Politician. Of course
at the same time the Planner is presenting one capital program to
the Politician, he must also be formulating another to present in

the following year. Since it is up to the Politicians to budget
and implement projects, all of the Planner's recommendations are
not necessarily followed. If the Politicians refuse to budget a
project which the Planner feels is essential, the Planner may
recommend it again for consideration in the following year.



3-3

The Planner nay also wish to reconmend that the Politicians
initiate, in the Operating Budget, certain Special Programs. These
are "people oriented" programs. :which deal primarily with public
services such as welfare, recreation and health._ The Planner is
free to recommend any programs (which are listed in the Special
Progran'List) which he feels night aid the community.

The Planner's day to day activities include making recommenda-
tions on all rezoning applications initiated by other players.
!;e m so intitiate rezoning requests himself in order to imple-

\ment the 11 ter Plan, etc. The Politicians, however, make the
n

;final decis on on all rezoning matters. The Planner should have a
rationale u on which to base his recommendations on zoning cases,
such as the aim of spurring or retarding growth in particular
areas.

Planners may become directly involved in making recommendations
about the desired location of new Exofirms which may wish to build
and operate in their jurisdictions. The environmental impacts of
these firms might be key elements in developing long range air
qu4fity goals by contfalling the location of emission sources.
,They may also find that those locational considerations which affect
Jtravel, and hence, traffic densities, will also affect concentrations
of emissions from motor vehicles; air pollution factors normally
enter into traffic and transit planning.

At the same time, Planners will be concerned with levels of
industrial employment and with tax base changes in the City and
CoAnty. These may be adversely affected by overly stxingent environ-
mental quality regulations or zoning regulations. Planners may be
concerned with the interdependencies and tradeoffs between various
methods fol. disposing of wastes, recognizing that reduction of air
pollution emissions may mean increased solid and liquid waste dis-
posal. Planners, with their general concern for the quality of
life for residents of their areas, should be concerned with the
potantial effects of environmental quality on human health, on
vegetation and wildlife, on buildings and materials, and on pros
perty values. ?

.
.

The planhing function normally consists of both line and staff

activities. Line (operating or substantive) functions consist of
guiding urban development activities and providing insight into the

physical, economic an social characteristics of the community
through research acti ities. Staff (administrative or policy-

`, making) activities r ate to the coordination of public programs
and advising the Politicians on community goals.

Another way of characterizing the responsibilities of the
Planning Department cuts across the line/staff function concept,
dividing planning activities into two main categories: Advance
Planning and Current Planning.
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Advance Planning Includes:

1. Preparation of statements on planning policy
2. Preparation of a :faster Plan, Transportation

Plan, etc.
3. Research necessary to prepare, support, and

update plans and policies

Current Planning includes:

1. Implementation of the Master Plan (comprehensive
plan) by reviewing or initiating proposals which
affect it (e.g., plans for schools, streets; parks,
playgrounds

2.. Preparation of the Capital Improvement and Special
Programs Budget

3. Process,. review and preparation of recommendations
on rezoning proposals

4. Research and recommendations on policy for current
issues .and problems facing the community. (In

conjunction with Advance Planning.)

Sono-hlanners on the staff may take the priary responsibility
for Current Planning while others may act primarily as the Advance
lanners. The Advance Planners will be occupied du ing the initial
cycles in familiarizing themselves with the data bat of APEX
County such as: community quality indicators, capita plant indices,
changes in household and employment, zoning, and land se distribution,
appraised valuation and sales prices of developed property. These
are dependent on and changed with each cycle's community development.
Using this data he can prepareta long range master policy plan for

the development of the' metropolitan area. (i.e., where new develop-
ment should be encouraged and were discouragTwhat should be the
nature of the new development, etc.) This policy plan nay then be
presented to the Politicians and the community for review and
adoption. An approved ;faster Plan should be consulted when specific
proposals come up (e.g. rezoning requests, location of Exofirns,
etc.) to be sure thatjthey are compatible with the Plan. It should
also provide the rationale for Capital Improvement Program recom-

mendations.

Obviously, it is important for the Planner to use all avail-
able data to develop and support his recommendations in a way
which will direct attention toward the more critical problems of a

changing and developing community. As the Planner's data accumulates
through cycles of play, data changes with time become available

/ from which trends may be identified.

Three items of specialized information which are Allred in
the Pl'anner's output are particularly relevant to the fo lation

of a Capital Improvements Program. These are:
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1. A table of Community Quality Indicators, including such
items as the overall capital plar)t index, population totals,
unemployment rate of residents, the number of familiek.
--\_with incomes under $3,000, the percentage of deteriorated
buildings, and the percentage of the population, which is
non-white. (All given by Analysis Area);

2. A table of capital plant indices by budget type (i.e.
water ,1 sewers, parks, streets, and miscellaneous)TaF2
each Analysis Area, including the relative rank of each
A4alYsks Area;

3. A. table showing, by Analysis Area, the chanips in popula-
tion of each household type.

The Planner should also keep track of information contained

1. The table of prefient land use by zoning categdry for each
Analysis Area; f

2. The table of assessed values of property by zoning cate-
gory for each Analysis Area.

The Planner role in APEX County is analogous to that of the
"real-world" community planner who has few really4potent control
mechanisms to use in implementing^his conceptof worthwhile programs
and desireable community goals. A major part of his success is
based on his ability to develop and pursue strategies for community
development through an effective conceptualization and communication
of .present needs, trends and future requirements. The Planners'
definition of the needs he intends to address should take into
account c. variety of inputs other than those provided by his
computer printout... Such as those articulated by community
organizations or pressure group representatives. The Planner
must be aware of the political constraints of the Politician.
In dealing with the Politician, he would be wise to consider the
impact of voter support on each aspect of his proposals. By
involving the various sectors of the community in the whole plan-
ning process, the Planner will optimizethe validity of his
suggestions in the Politician's eyes, as well as increasing the
manpower available to assist him in analyzing and defining community
needs. Channels of communication between the planning department
and the various public and private sectors can be one of the Planners
most valuable tools:

They assist with the input of ideas for a valid definition
of community needs

Thy serve as feedback mechanism to gave the impact of
projects and programs already in progress;

Ayr

7
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\
-- They create a forum where Planners can find and associate

with much needed allies in the community;

-- The policy recommendations he makes will have a base of
political legitimacy he could otherwise not attain.

Its summary, the r-ior activities and responsibilities of the

Planner are the follo.1)
\

-- Fovmulate;short and long range goals a d policies for his
jurisdiction

-- Coordinate and aggreagto community inputs for community
plans

-- Recommended Cap......,1 Improvement Programs

-- Recommend Special Programs

-- Process, review, and initiate recommendations on rezoning
proposals

-- Advise Politician on issues. Their impacts, political
and otherwise.

-- ProviOe information to other players and seek the assistance
of community organizations in dealing with his jurisdiction's
problems

-- Vote in Elite Opinion Poll, read the newspaper, etc., to
stay abreast of the community's developmat.
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Chapter 4

ANJOTATED PLANNER WO=DELT

The Planners Worksheet has six parts: (1) The Elite Opinion Poll,
(L) Reconnendations for Capital Improvement Projects, (3) Reconnenda-
ions for Special Prograr:s, (4) Rezoning Applications, (5) Request

for Planned Unit Jevelopnent, and (G) a Jews Release.
f

At the end of each.cycle, these dc sions will be transferred
to the conputer. Space frill be provide a the worksheet for decision.
over one cycle. This worksheet will he zhe official record of your
reconriendations and decisions as City or County Planner in APEX.

I. ELITE OPINIOJ POLL

Each year certain issues will appear in the APEX Gazette which
require decisions frorL all role players, acting as the "elite"
or, poweX structure of the conritnity. In sore cases the decision
of the elite is binding on tne Politicians and the poll can be
considered the same as submitting a referendum to the voters.
dere the newspaper will read "DECIDED BY OPINION POLL NAJORITY."
In other cases, the decision of the elite is merely advisory,
and the Politicians/ can decide whether or not to heed their
,landate. ;(ere, th6 newspaper will read "POLITICIAN'S ULTIVATE
DECISION BUT ELITE OPINION SOLICITED."

The outcome of the vote will be recapitulated in the next cyclp's
newspaper. For each issue outcome, the newspaper will also
print the reactions of five pressure nroups--Civil Ril;hts group,
Effective Covernment Grbups, th Business Connunity, the
Labor Vote, and aight-'Jing Conservatives,

Players should vote on a issues in the Elite Opinion Poll,
including those on the Business Page. Each role will have one
vote. In the cases where there is ;lore than one person ia a
role, they will have to cork to an agreement.

The Elite Opinion Poll is especially inportant to the Politi-
cians because their actions relative to the poll nay affect thei7
chances for re-election.

Instructions: Indicate your role and the cycle number at the
top of the page. Put the issue number in the left hand
c0unn (this should not be confused with a project runbe.r),
and the number of the alternative chosen in the adjacent'solunn.
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I

\
\ I ISSUE NO.

I

I 41
I

I
/

I

I ALTERNATIVE I
I I
I I
I 2

I I
I I

I I
\._

II. RECOMMENDATIONS FOR CAPITAL If PROVENENT PROJECTS

The recommendations for capital improvements, if adopted by the
Politicians, provide the most direct method for implementation
of the Planning Program. Public expenditures for streets,
water and-4sewer facilities, parks, public buildings, etc., will
have a great deal of influence on the direction, magnitude and
quality of future development. The Planner works one year ahead
of the Politicians in making capital improvement recommendations.
The recommendations submitted by thy at the end of one
cycle will appear on the Planner's 'output as well as on the
Politician's output at the beginning of the next cycle. These
will be considered for inclusion in the Politician's next cycle':'
bldget.

A complete list of Capital Improvement Projects can be found
in Chapter 6 of this manual. The projects are organized by
budget categories including (1) streets, (2) sewers, (3) water,
(4) parks and recreation, and (5) miscellaneous. The allowable
locations for each project are shown on the project list. Some
projects are appropriate to an analysis area, some to a ward,
and others to an entire jurisdiction. A few projects are
restricted to a particular analysis area. In addition to
specifying a location for the project, the list indicates the
area that will be affected by the project. This is the area
which will share in the services of the project, and the area
in which the Capital Plant Index will be affected. If land
is required for the project and it is not purchased this
cycle by the Politicians, the computer will attempt acquisition
of the required land through condemnation of market land from
all available zoning categories. When no land is available
the project will not be started.

For each project, there is also a range of costs. The lower
end of the range reflects stop-gap measures while the higher
end indicates high quality improvements. These figures reprepent

-4_ the total dollar costs for the project except for land cost?'
on those projects where land is required.
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To obtain annual costs, the total mu3i be divided by the number
of years the project will run. "Cycles to Run" signifies the
number of cycles required to construct the project and there-
fore, the number of cycles the Capital Budget will be charged
for construction costs. For example, a project which
costs $300,000 and runs for two (2) cycles will biajoamortized
through two (2) installments of $150,000 each. A multi-year
project which has been approved by the Politicians need not be
resubmitted in subsequent cycles. It will automatically be
continued for the number 67 years indicated on the project list.

Iliftructions: In the fir.t column indicate the desired location
fok the Capital Project,/and in the second column the project
number. In the third c umn indicate the desired expenditure
(which must fall within the range of costs shown on the project

' list). Finally, in the fourth column, record the number of
acres the project will require. The number of acres need
only be recorded if there are astrisks on the project -list
in the column labeled "Acres Required."-

Example:

II. Recommendations for Capital Improvement Projects

Location I Project NUmtyr I Total Cost I Number of
I acres

AA 17 I 1 I $9,000 I 0

III. RECOISTENDATIONS FOR SPECIAL PROGRA/IS

The Planner nay also recommend to the Politicians new or
expanded governmental programs. These Special Programs differ
from Capital Improvement Projects in that they primarily deal
with social services and most of the costs are used to support
personnel. Nowever,in some cases facilities-must be constructe<
or expanded to accommodate tbe Special Programs. In this case,
a Capital Project will have to be requested also. SIf you fail
to remember, the computer will reject the program). Once the
facilit es are constructed they can continue to be used if, and
when, tle special program is renewed.

A compl e list of special plograms nay be found in Chapter 6
of this manual. This is similar to the capital project list
except thf the cost indicated is an annual cost rather than a
total cos . Again, once a special program has been initiated,
it must be carried and paid for for at least the number of
cycles specified on the program list. Special Programs are
charged to the Politicians Operating Budget.

.
Instructions: In the first column indicate the desired location
for the Special Program. In the second column indicate the
program number, and in the third column indicate the annual
cost.

1--;(1
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1

Exalple: .

III. Recommendations for Special Programs

Location I Program Number I Cost Per Year
AA 4 I- 1 I $20,000-

I I
.

Note that Capital Project 88 is required for this
Special Program.

, .

IV. REZONING APPLICATION

N

Implementation of the Land Use Plan may also be accomplished
through the zoning ordinance which specifies the use to-which
any given parcel of land may be put. The zoning ordinance at
the outset of the game is quite general: Single Family (R)
land nay be developed into any one of three price-density classes
of houses (see Glossary and r "Density"); Nulti-Family (N) 1 may
be developed into either of two price density classes; Commer-
cial (C) may be developed as either local or regional shopping
facilities; Industrial (I) as either local or exogenous (see
Glossary); Office (0); or Agricultural (A).

The Planner may choose to draft a more stringent ordinance
which would specify permitted uses in more detail. The new
ordinance, of course, would have to be approved by the Politi-
cians. The amount of developed land and zoned vacant property
for each analysis area existing after each cycle is found in
the Planner's output in the table entitled "TOTAL PROPERTY
DISTRIBUTION."

The .Planer is responsible for processing all requests for
t rezoning from the other players. The Planner will supply

rezoning forms tT other players upon request and assist them
in filling them (Wt. The Planner will then initial the forms
signifying his recommendation for approval or disapproval and
submit them to the Politicians. He must then schedule an open
hearing with the Politicians and notify all the players of
the time and place of the hearing so that they may attend if
they wish. The Politicians make the final decision by
majority vote.

Aside from processing rezoning requests.fron others, the
Planner may initiate, on his own, recommend ions for rezoning
of publicly owned land, market owned land, r land held by
other players. If the land he proposes to ezone is owned by
gamed Developers or Industrialists, he must notify them of his
intent.prior to submitting the form to the Politicians.

Note: When developed .property is rezoned, it automatically
becomes vacant.

Ai

'1+
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Instructions: Fill out a separate rezoning sheet for each
rezoning request. All sections must be filled out before
the Politicians will consider the application. In section 1
indicate the, owner of the property at the time of rezoning.
Indicate the'analysis area in section 2. The property being
rezoned is either vacant or developed; therefore, in section
3 indicate the number of acres or units being rezoned in the
appropriate column. (Developed residential property is in

otherproperty is in acres.) In section 4 check
the proposed zoning from among the six categories. Then in
'section 5 indicate, with your initials, whether you favor or
oppose the proposal. If the majority of the appropriate
Politicians favor the proposal, the rezoning Will be approved.

V. 0REQUEST FORA PLANNED UNIT DEVELOPMENT (PhD)

A proposal may be made to the Planner req'iesting a change in
the density in an analysis area for a uniqu.. project. Usually
this request is for a higher desnity than that specified
by the density table found in the Glossary.

The Planner is responsible for processing all requests for
density changes. The Planner will supply the appropriate form
to other players upon request and assist them in filling out
the form. The Planner will then iniVal the forms signifying
his recommendation for approval or disapprovaland submit them
to the Politicians. lie must then schedule an open hearing
with the Politicians in the appropriate jurisdiction and notify
all other players of the time and- place. The Politicians make
the final decision by majority v e....5

Instructions: Fill out a separate form for each planned unit
development. Indicate the owner, the analysis area where the
development will take place, the, number of units to be built.
The old density can be found in the Glossary. Indicate in
section 5 the new density change. Section 6 will be filled out
by the Developer indicating his reasons for the requested change
Then, in section 7, indicate; with your initials, whether you
favor or oppose the proposal. If the majority of the apriopriat,
Politicians favor the proposal, the proposal will be approved.

VI. NEWS RELEASE

Each cycle you should report your activities to the community.
This is accomplished partially by making a news release to
the News Media.

Instructions: Develop a news release or publication. Pre ent
the news release to the representative of the News Media.

(";
1 .4
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Planner's News ;release

Next cycle the Planners will complete the Plaster
Plan. We would like to have citizens' input into
the decision-making process. We are holding a
public'hearing next cycle for your inputs.
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ELITE OPINION POLL

Role Cycle Number
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L\

Central Cit Planner (' )

County Plan r ( )

4.

Cycle #

II. Recommendations for Capital Improvement Projects

Location* I Project Number* I Total Cost* I Number of
I I I acres*
I 1- I
I I I
I

I

I r I
1 r I

I r I
I I I
I r I

1 I I

r
I

I

I

I 1 ' I

III. Recommendations for Special Programs

Location* I Program Number* I Cost Per Year ,

I I

.

I
t 1

I

I
I

1
I I

I I

I I

-I

I I

I

I I

1

I
I Ir I ,

I. I

I



Rezoning Application

1. MINER AT THE TI14E OF REZONIAG:"

Developer: #1 #2 k3 #4

Industrialist: #1 #2 #3 #4

#5 #7

#5

Cycle

Central City Politician County Politician General Market

2. ANALYSIS AREA:* #

3. PRESENT LAND USE:*

If Vacant:
I

# Acres I
1. R(single-family)
2. N(multiple-family)
3. C (commercial)
4. I (industrial)
5. 0 (office)
6. A (agricultural)

I

I

I

I

I

I

4?.

If Deireloped:

1. R-1(lowden., high cost).
2. P, -2 (med. den., med. cost)
3. R-3(high den., low cost)
4. 11-1(low den., high cost)
5. 1,1 -2 (med. den., low cost)

Other (please specify) . I 6. CL (commercial local)
I 7. CR (commercial regional)
I 3. TT (local industry)
I 9. IX (exogenous industry)
I 10. 0 (office)
I 11. A (active farming)

# Units

# Acres (

4. PROPOSED rNING:*

1. 1: (single'-family residential)
2. V (multiple-family residential)
3. C (commercial)

1111=11.110.1.

4. I (industrial)
5. 0 (office)
6. A (agricultural)

5. PLANNERS RECOMIENDAyON
(initials)

YES NO

I

POLITICIANS DECISION
. (Signatures)

I.



Request for A Planned Unit Development

(Note: Separate Applications Required for Each Development)

Cycle #

(1) OWNER:*

Developer #1 #2 #3 #4 #5 #6 #7

/

(2) ANALYSIS AREA:*

(3) TYPE OF DEVELOPi.ENT:* .

1. R-1 (low density, high cost)
2. R-2 (med. density, med. cost)
3. R-3 (high density, low 'cost)
4. N-1 (low density, high cost)
S. N-2 (med. density, low cost)

#Units to be Built*

I.I.IIM/IMNIIII.

(4) OLD DENSITY: ---tlititi/Acre (See Glossary)

(5) DENSITY REQUESTED:* Units/Acre

(6) REASONS FOR CHANGE:

(7) PLANNERS RECOWiENDATION
(initials)

YES NO

POLITICIANS DECISION
(si gnatures)



Cycle No.
(Name of the submitting role)

NEWS RELEASE

The following is submitted to the
News Media for possible publication.

a

f

I c

,

Editors Recommendation: PRINT TELEVISE

INVESTIGATE FURTHER OR REWRITE

w.....r.le 90-, ,

(Amp of the submitting role)

NEWS RELEASE

The following is submitted to the
News Media for possible publication.

.1

Editors Recommendation: PRINT TELEVISE
..,o,

INVESTIGATE FURTHER OR REWRITE

l')8
,,
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BAUGROUND I';FORIATION FOX: PLA:EIER ROLE

Project Lists

A "shopping list" of Capital Inprovement Projects and Special
Programs that are available for implementation by the Politicians
can be found on the Project List. The projects are organized by
budget categories including: (1) streets, (2) sewers, (3) water,
(4) parks and recreation, and (5) miscellaneous. The allowable
locations for each project are shown on the project list. Some
projects are appropriate to an analysis area, some to a ward, and
others to any entire jurisdiction. A few projects are restricted to
a particular analysis area. In addition to specifying a location
for the project, the list indicates the area that will be affected
by the project. This is the area which will Share in the services
of the project, and the area in which the Capital Plant Index will
be affected. Another column indicates if any land will be required
to initiate the project.

For each project, the is also a range of costs. The lower
end of the range reflects stop gap measures while the higher end
indicates high quality improvprtents. These figures represent the
total doilaf costs for the project; To obtain annual costs, the
total must be divided by the number of years the project will run,
i.e., how long to complete construction of the project. For example,
a project which costs $300,000 and runs for two (2) cycles will be
amortized through two (2) installments of $150,000 each. The final
column will indicate whether or not this particular project could be
funded through a revenue bond.

Also included at the end of the Project List arethe Special
Programs that the Planners nay -econmend. These S7ecial Programs
differ from Capital Improvement Projects in that they primarily deal
with social services and most of the'costs are used to support
personnel. However, in some cases, facilities must be constructed
or expanded to accommodate the special programs. In this case, a
capital project will have to be requested also. Once the facilities
are constructed they can continue to be used if, and when, the
special program is renewed. The cost of the special program is
similar to the capital project list except that the cost indicated
is an annual cost rather than a total cost.



TLis isle annotated Project Ltst whit.h contains
both Capital-ImPovemcnt Projects ana'Special Programs.
check with Game Overa21 Director for any-changes to
this list.
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